In previous experiments, the secondary electron emission (SEE) coefficients, γ's, for MgO, MgSrO and MgCaO thin films deposited by using electron beam evaporation were investigated using a gamma focused-ion-beam system. The order of the SEE coefficients of the thin films was γ MgCaO and MgSrO, however, showed reverse order. This may be due to the fact that the MgCaO thin film has a polycrystalline structure whereas MgSrO has no crystalline structure.
I. INTRODUCTION
In former experiment [1] , secondary electron emission (SEE) of MgO, MgSrO and MgCaO thin films was investigated by low energy ion bombardment. Lee et al. energy is high enough to overcome the vacuum level, the electron becomes a secondary electron which is an Auger electron [3] [4] [5] . For the calculation of SEE coefficient γ, we used the method introduced by Motoyama et al. [5] . 
II. COMPUTATIONAL METHOD
In order to calculate the SEE coefficient γ, various physical values should be known as shown in Fig. 1 :
, ε c (bottom of conduction band, CB), Fig. 1(a) denotes the state-density profile of the VB with a constant value. It has been found that the SEE coefficient γ for the noble gases is almost independent of their state-density profile [5] . Fig. 1(b) is the Auger transform of the VB which is the self-convolution of the state-density profile. Fig. 1(c) is the state-density profile of the CB which is proportional to Fig. 1 (d) denotes the energy distribution of electrons which is proportional to the Auger transform times the state-density profile of the CB. Fig. 1(e) is the escape probability of 
(d). N0[εk_]
is the function of the products of the normalization constant c times state-density profile of the CB times Auger transform times the escape probability. γvv is the SEE coefficient γ which is the integration of N0 [εk] . Ekav is the average of the kinetic energy of the secondary electron. Function Plot is an instruction to plot all the functions defined above. {Ei, εi, t1, t2} {Eg, εv, χ, ε0, γvv ,Ekav} is to print out the variables. What we want to know is the value γvv. In this code, we have to assign the BG, Eg, and the width of the VB, εv, of each material and the ionization energy, Ei, of the ion to calculate the SEE coefficient γ. The electron affinity χ is set to 0.85.
In order to obtain the BG and the width of the VB of MgO, MgBeO, MgCaO, MgSrO and MgBaO, we calculate the electronic structure of the material using a first-principles quantum mechanical code with the density functional formalism such as Cambridge Serial Total Energy Package (CASTEP) [6] [7] [8] [9] [10] [11] . CASTEP can calculate a lot of materials such as crystalline solids. Material Studio 4.2 package of Accelrys was used to generate the input and output files, calculate the electronic structure, analyze the output data and visualize the optimized crystal structure. 16 nodes Linux cluster in parallel was used to calculate the electronic structures of the material. Fig. 2 shows the interlaced structure of MgBeO, MgCaO, MgSrO and MgBaO. First layer is MgO and the second layer is XO (X = Be, Ca, Sr, Ba). The third layer is again MgO and the next is again XO and so forth. The dark-colored red ball is the oxygen atom. We used the geometry optimization task for the CASTEP calculation with the generalized gradient approximation (GGA) scheme using the Perdew Burke Ernzerhof (PBE) exchange-correlation functional. Fig. 3 . The electronic structure of Mg 32 O 32 is calculated elsewhere [9] . The visualized energy range is from -8 eV to 10 eV. The Fermi level is at 0 eV. The width of the VB is the difference between the Fermi level and the lower end of the VB. The empty CB has three peaks. We choose the smallest lower peak as the bottom of the CB. Therefore, the width of the BG is the difference between the Fermi level and the smallest lower peak. (Fig. 6 ).
